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Abstract. Copper sulphide (CuS) is one of the most important semiconductor materials used in 
many applications for its semiconducting characteristics. CuS nanoscale thin films were 
deposited on various substrates using various methods of deposition; recently CuS thin films 
were used as extended gate field effect transistor (EGFET) and implemented as a pH sensor. In 
this work, CuS thin film was deposited on ZnO layer using spray pyrolysis deposition (SPD). 
CuS solution (0.4 M) was prepared from copper(II) chloride and sodium thiosulfate dissolved in 
deionised water.  the precursors used to prepare CuS solution were copper chloride and sodium 
thiosulfate with 0.4 M concentration, and these precursors were solved using deionized water. 
The structural characteristics of this thin film show two phases for CuS; covellite and chalcocite 
with grain size of 31.2 nm. Nanoplate structure with a lot of aggregations was achieved from this 
deposition and it is confirmed by morphological examination, which estimates the roughness of 
the film to be 0.145 µm. CuS/ZnO thin film was used as EGFET and applied as pH sensor; the 
sensitivity and hysteresis were measured for this sensor to be 23.3 mV/pH and 17.5 mV, 
respectively. 
1. Introduction 
Determination of pH value was very necessary for a lot of biological and biochemical processes [1]. The 
ion-sensitive field-effect transistor (ISFET) was first proposed by Bergveld in 1970 in 
neurophysiological measurement [2]. An ISFET was modified to metal oxide field-effect transistor 
(MOSFET) which includes metal electrode gate [3], while in case of ISFET the reference electrode plays 
the role of the gate [4]. Furthermore, the MOSFET was alternated to extended gate field-effect transistor 
(EGFET) which is investigated by Spiegel et al. in 1983 [5] to isolate the FET from the chemical 
environment, EGFET can be described as the structure that contains chemically sensitive thin film at 
the end of the signal line which extended from the FET gate electrode [3]. The EGFET was distinguished 
from ISFET by many advantages such as; low cost, less insensitivity induced by temperature and light 
fluctuations, high shape flexibility of the extended gate structure, simpler to passive and package, better 
long-term stability [6], and disposable gate [7]. Furthermore, the method of using a disposable thin film 
enables the exchange of the sensing thin film when a chemical damage occurs, it will be easier than 
fabricating a new device [3]. 
